Light microscopic autoradiography for study of early changes in the distribution of water-soluble materials.
An approach using autoradiography for the study of early changes in the distribution of water-soluble materials and the chemography involved was investigated. Radioactive calcium chloride (45Ca) was injected into the iliac vein of a rat. Ten seconds after the injection the rat was frozen in hexane (-90 degrees C). The frozen rat was embedded in 5% sodium carboxymethyl cellulose and blocked in the coolant. A sheet of plastic tape coated with a synthetic rubber glue was fastened to the trimmed block surface, and whole-body sections 2-10 microns thick were cut with a disposable microtome knife. Selected sections were freeze-dried and then covered with a dried autoradiographic emulsion film about 1 microns thick. The autoradiograph clearly showed the distribution of radioactive calcium in the calcification zone of long bones. The samples chosen to assess chemographic artifacts showed positive and negative chemographies on most of the tissues when these were kept at 23 degrees C, and although both chemographic effects were significantly reduced when the samples were kept at -20 degrees C, cells in several tissues still exhibited positive and negative chemographies. The technique can be used for the study of any animal whose size is suitable for whole-body freeze-sectioning.